Background: Wealthy women have higher rates of screening mammography than poor women do. Screening mammography is beneficial for women with substantial life expectancies, but women with limited life expectancies are unlikely to benefit. It is unknown whether higher screening rates in wealthy women are due to increased screening in women with substantial life expectancies, limited life expectancies, or both. This study examines the relationship between wealth and screening mammography use in older women according to life expectancy.
L

OW SOCIOECONOMIC STATUS
(SES) is associated with decreased utilization of screening mammography even among women with Medicare. [1] [2] [3] [4] [5] Evidence suggests that in older adults SES may be best measured by means of a comprehensive evaluation of assets and debts known as "wealth" or "net worth." [6] [7] [8] This is because accumulated wealth may serve as a buffer during times of low income (retirement or illness) or for people with limited education. 7 To our knowledge, no studies have assessed screening mammography use among older women according to net worth.
Assessing SES disparities in screening mammography use requires a consideration of prognosis. Most cancer screening guidelines advocate the use of prognosis to guide appropriate screening decisions [9] [10] [11] because randomized controlled trials suggest that benefit from screening mammography occurs at least 5 years after screening. [12] [13] [14] Therefore, women with favorable prognoses of 5 years or more are likely to benefit from screening mammography, whereas women with limited life expectancies are not likely to derive survival benefit. [12] [13] [14] [15] [16] [17] Instead, studies suggest that women with limited life expectancies are more likely to experience the potential harms of screening that occur immediately (complications from procedures due to falsepositive results and identification and treatment of clinically unimportant disease) instead of the benefits that occur only years in the future. 12, [17] [18] [19] Therefore, because guidelines recommend screening mammography only for older women with favorable prognoses, a potential mechanism for SES disparities in the receipt of screening mammography may be that low SES is associated with worse health and prognosis. 7, 8, 20, 21 Yet, studies of prognosis and screening mammography have not assessed net worth, and studies of economic disparities in screen-ing mammography use have not assessed prognosis. Thus, it is unknown whether higher screening rates in wealthy older women represent increased screening in women with substantial life expectancies, limited life expectancies, or both. This study examines the relationship between wealth and screening mammography use in women 65 years or older with substantial life expectancies and with limited life expectancies.
METHODS
STUDY DESIGN AND SAMPLE
This longitudinal cohort study includes women 65 years or older with Medicare (fee for service or health maintenance organization [HMO]) who participated in the Health and Retirement Study (HRS) in both 2002 and 2004. The HRS is a nationally representative, population-based, longitudinal study of older adults. 22, 23 Interviews were conducted in person (18%) and by telephone (72%) every 2 years to determine participants' health and wealth. 22 In 2002, the response rate for women 65 years or older with Medicare was 85%. 22 In 2004, 87% of the women who had been interviewed in 2002 completed an interview, 9% had died, and 4% were lost to follow-up. 22 Overall, 5151 women 65 years or older participated in the HRS in both 2002 and 2004. Because we were interested in the use of mammography for routine screening purposes, we excluded 563 women (11%) with a history of breast cancer or with a history of cancer of unknown type. We excluded 39 women (1%) who were missing data on whether they had had a mammogram and 327 women (6%) who were missing information in 2002 necessary for the 5-year prognosis estimation. The resulting sample size was 4222.
MEASURES
Outcome Variable
Our outcome was self-reported screening mammography use during the 2 years after the 2002 interview. Self-report of screening has been validated and used in other studies. 19, 24 Women were asked in 2004, "Did you have a mammogram or x-ray of the breast to search for cancer in the last 2 years?" 22 If a respondent was ill, cognitively impaired, or unable to participate in a relatively lengthy interview, a proxy family member was asked instead. 22 Proxy respondents accounted for 223 (5%) of the interviews.
Predictor Variables
Each woman's net worth was calculated by the HRS on the basis of a comprehensive evaluation of her assets and debts in 2002. 22 Assets included real estate, business, stocks, bonds, checking, savings, vehicles, and retirement funds. Debts included mortgages, other home loans, and all other debt. We categorized net worth into 3 groups: low (Ͻ$10 000), middle ($10 000-$100 000), and high (Ͼ$100 000). Other studies have used similar cutoff points to categorize net worth. 6, 25 The accuracy of the net worth calculation is considered robust because the HRS is designed to use innovative strategies to ascertain the economic status of older Americans. 23, 26 We determined 5-year prognosis by using data from the 2002 interview to complete a prognostic index previously developed and validated in the HRS (area under the receiver operating characteristic curve, 0.83). 27 The prognostic index uses selfreported information including age, body mass index, smoking status, diseases (cancer, chronic lung disease, congestive heart failure, or diabetes mellitus), and functional ability (difficulty doing tasks such as walking several blocks, pulling or pushing large objects, bathing, or managing money). We extrapolated this index to categorize women into 4 prognostic groups: good prognosis (Յ10% probability of dying in 5 years), intermediate prognosis (11%-25% and 26%-49% probability of dying in 5 years), and limited prognosis (Ն50% probability of dying in 5 years). These categories were chosen to assess how extremes in life expectancy influence the use of screening mammography.
Other Variables
We considered other variables measured in 2002 that, based on previous literature, might affect the association between net worth, prognosis, and receipt of screening mammography; these included age, race/ethnicity, education, proxy respondent, and rural residence. 3, 19, 28 In multivariate analyses, we categorized age according to the mean age of the sample: less than 75 years or 75 years or older. Race/ethnicity was based on selfidentification from 2 questions: (1) "Do you consider yourself primarily white or Caucasian, black or African American, American Indian, or Asian, or something else?" and (2) "Do you consider yourself Hispanic?" All participants who answered yes to being Hispanic were categorized as Hispanic, regardless of race. We categorized education asless than high school, high school graduate/General Educational Development certificate, or more than high school. Rural residence was based on the Beale RuralUrban Continuum Code of the US Department of Agriculture, dichotomized as rural vs suburban/urban residence.
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STATISTICAL ANALYSES
We compared characteristics across net worth by using KruskalWallis tests for continuous variables and 2 tests for categorical variables. To describe the health of women in each net worth category, we calculated percentages of comorbid conditions, activities of daily living, and mobility impairment. To establish whether screening rates were associated with net worth and prognosis, we used 2 tests when comparing 2 categories and 2 tests for trend when comparing across all categories. We also performed a sensitivity analysis to assess trend in screening rates across prognoses, assuming that women excluded for lacking 2004 data had all received screening mammograms.
Our primary interest was to examine whether net worth was associated with screening mammography at each end of the prognostic spectrum: those with good prognoses and those with limited prognoses. We assessed whether net worth was independently associated with screening mammography among women with good prognoses and among women with limited prognoses after adjusting for age (Ͻ75 years vs Ն75 years), race/ ethnicity (white vs nonwhite), educational attainment (less than high school vs high school/General Educational Development certificate vs more than high school), use of a proxy respondent, and rural residence (vs urban/suburban) by means of Mantel-Haenszel methods to calculate adjusted risk ratios and trends of screening mammography. 29 We evaluated the interaction of race and mammography use by net worth controlling for age, educational attainment, proxy use, and rural residence by means of the Breslow-Day test of homogeneity. We did not find heterogeneity by race within prognostic strata (P=.15 for good prognoses and P=.90 for limited prognoses). 
RESULTS
SUBJECT CHARACTERISTICS
Baseline characteristics of the 4222 women are presented in Table 1 according to net worth. In this nationally representative sample, the distribution of wealth was wide ranging, from a debt of $87 021 to a net worth of $10.3 million. The median net worth was $133 850 (25th percentile, $36 500; 75th percentile, $350 000).
The mean age was 75 years (range, 65-105 years), 77% were white, and 72% had received a high school diploma. There were significant differences in 5-year prognosis, demographics, comorbidities, and functional ability by net worth. For example, among women with high net worth, 58% (1400 of 2431) had good prognoses and 4% (91 of 2431) had limited prognoses. Among women with low net worth, 33% (224 of 675) had good prognoses and 14% (94 of 675) had limited prognoses.
RELATIONSHIP BETWEEN SCREENING MAMMOGRAPHY AND NET WORTH
Overall, 68% of women (2871 of 4222) had received a screening mammogram in the 2 years studied. Higher net worth was associated with higher rates of screening (Figure 1 ). Among women with a net worth of more than $100 000, 75% (1823 of 2431) had received a screening mammogram, compared with 60% of women (667 of 1116) with a net worth of $10 000 to $100 000 and 56% of women (381 of 675) with a net worth of less than $10 000 (P for trend, Ͻ.001).
Within each net worth category, younger age was associated with screening. For example, among women with high net worth, 84% of women aged 65 to 69 years (644 of 770) had received screening compared with 54% of women 80 years or older (294 of 540) (PϽ.001). Among women with low net worth, 68% of women aged 65 to 69 years (151 of 222) received screening compared with 41% of women aged 80 years or older (99 of 243) (PϽ.001). 
RELATIONSHIP BETWEEN SCREENING MAMMOGRAPHY AND PROGNOSIS
Fifty percent of women (2104 of 4222) had a good 5-year prognosis, whereas only 7% (292 of 4222) had a limited prognosis. Worsening 5-year prognosis was associated with lower screening rates (Figure 2) . Mammography was reported by 78% of women (1644 of 2104) with good 5-year prognoses (Յ10% probability of dying in 5 years), 65% of women (793 of 1222) with 11% to 25% probability of dying in 5 years, 53% of women (319 of 604) with 26% to 49% probability of dying in 5 years, and 39% of women (115 of 292) with limited 5-year prognoses (Ն 50% probability of dying in 5 years) (P for trend, Ͻ.001).
Within each prognostic category, younger age was associated with screening. For example, among women with good prognoses, 80% of women aged 65 to 69 years (833 of 1035) had received screening compared with 52% of women 80 years or older (31 of 60) (P Ͻ .001). Among women with limited prognoses, 58% of women aged 65 to 69 years (7 of 12) had received screening compared with 33% of women 80 years or older (75 of 229) (P Ͻ.001).
RELATIONSHIP BETWEEN SCREENING MAMMOGRAPHY, PROGNOSIS, AND NET WORTH
Net worth differed by prognostic category. Among the 2104 women with good prognoses, median net worth was $189 000 compared with $125 000 and $65 000 among the 1826 women in the 2 intermediate prognostic groups and $45 000 among the 292 women with limited prognoses (P Ͻ .001). High net worth (Ͼ$100 000) was associated with higher screening rates across the prognostic categories (Figure 3) . For example, among women with good prognoses, who are likely to benefit from screening, 82% with high net worth (1149 of 1400) had received a screening mammogram compared with 68% with low net worth (153 of 224) (PϽ.001). Among women with limited prognoses, who are unlikely to benefit from screening, 48% with high net worth (44 of 91) had received a screening mammogram compared with 32% with low net worth (30 of 94) (P=.02).
The association between high net worth and receipt of screening mammography for women with good prognoses and for women with limited prognoses remained significant even after adjustment for age, race, education, proxy respondent, and rural residence ( Table 2) . Among women with limited prognoses, high net worth was even more strongly associated with receipt of screening mammography after adjustment (adjusted relative risk for high vs low net worth, 1.92; 95% confidence interval, 1.20-3.09). Sensitivity analyses confirmed the trend for women with good prognoses to have higher rates of screening mammography than women with limited prognoses (PϽ.001) even after assuming that all women who died before 2004 received mammograms. Percentages of screening mammography use were compared across the net worth groups within each prognostic category by 2 test for trend; P Ͻ .001 for all comparisons except within the prognostic category "26% to 49% probability of dying in 5 years," where P = .09.
In this large population-based study of older women with Medicare, wealth was associated with screening mammography use regardless of prognosis both at baseline and after adjustment for age, race/ethnicity, education, proxy use, and rural residence. Thus, greater wealth (net worth Ͼ$100 000) was associated with higher screening rates not only among women with good prognoses but also among women with limited prognoses, who are unlikely to benefit from screening.
There are many causes of economic disparities in screening mammography. [1] [2] [3] [4] [5] 30, 31 For example, women may have co-payments for screening, and differential access to supplemental insurance may contribute to disparities. 4 ,31 Although we found no difference in Medicare HMO enrollment across categories of wealth, differential access to supplemental insurance among the women without Medicare HMO may have contributed to screening disparities. Other reasons for screening disparities are numerous and may include the specialty of one's physician, having regular health care access, and transportation costs. 4, 5, 7, 30, 32 Still, a fundamental question left unanswered by previous studies is whether the association between high SES and screening mammography use is explained by low screening rates in poor women with good prognoses, high screening rates in wealthy women with limited prognoses, or both. Our results suggest that both explanations are correct. Prognosis is a fundamental determinant of the appropriateness of screening, according to cancer screening guidelines, 9-11 because mammography generally produces benefit by detecting slow-growing tumors that would cause future symptoms. 17 Thus, studies indicate that women with a low likelihood of surviving 5 years are unlikely to benefit from screening and may be more likely to suffer the harms associated with screening (complications from false-positive results and treatment of clinically insignificant cancer). 15, [17] [18] [19] We found that among women with limited prognoses, for whom the likelihood of benefit from screening is low, 48% of wealthier women reported screening compared with 32% of poorer women. Therefore, women with limited prognoses who are poor may actually be receiving more guideline-appropriate screening than are wealthy women with limited prognoses. Conversely, among poorer women who have favorable 5-year prognoses, the screening mammography rate was only 68%, compared with 81% among wealthier women. Thus, many poorer healthy older women are not receiving screening mammography from which they are likely to benefit.
Women 80 years or older had low screening rates regardless of prognosis. This is consistent with previous studies showing that cancer screening decreases with increasing age regardless of prognosis. 16, 19, 31, 33 This may be because randomized controlled trials do not provide direct evidence for or against screening mammography in women who are 75 years or older because older women were not included in the trials.
14 However, indirect evidence supporting screening in older healthy women includes their higher absolute risk of dying of breast cancer and the increased accuracy of mammography in older women. 13, 14, [34] [35] [36] In addition, surveillance mammography is associated with decreased breast cancer mortality in older women with a history of breast cancer. 37 In contrast, guidelines concur that women with a life expectancy of 5 years or less are unlikely to derive survival benefit from screening mammography. 14, 17 Therefore, we defined limited prognosis as a life expectancy of 5 years or less. A strength of this study is that we used a validated prognostic index that can be used at the bedside to estimate prognosis in older adults. This index includes comorbidity and functional status in addition to age. 27 Although some women with limited prognoses will live more than 5 years, they will have a combination of comorbidity and impairment in mobility and activities of daily living, putting them at risk for the burdens of screening mammography and follow-up tests and treatment. 15 This study has several limitations. First, screening was self-reported, and self-reported rates are consistently higher than rates from Medicare claims. This is likely due to underreporting of mammography by claims data and overreporting by survey data. 38, 39 Studies based on selfreport have the advantage of being able to include women with Medicare HMO who are excluded in studies using claims data, 39 and measures of SES are often limited in claims data. In addition, studies show that self-report is a valid method for assessing screening rates, 19, 24, 40 and selfreport of screening mammography is as accurate in older women as it is in younger women. 40 However, women with lower educational attainment and of racial/ethnic minority may be more likely to overreport mammography. 41 Because women from vulnerable populations are overrepresented in the lower net worth category, screening mammography rates might be even lower among women with low net worth than we report.
Second, 5% of our sample required proxy respondents. We did not exclude these women because the goal Abbreviations: CI, confidence interval; RR, relative risk. a The association between high net worth (Ͼ $100 000) and receipt of screening mammography for women with good prognosis and for women with limited prognosis remained significant even after adjustment for age, race, education, proxy use, and rural residence. Among women with limited prognosis, high net worth was even more strongly associated with receipt of screening mammography after adjustment.
b Good prognosis was defined as a 10% or less probability of dying within 5 years; limited prognosis, 50% or greater probability of dying within 5 years.
c Low net worth was defined as a net worth of less than $10 000; middle net worth, $10 000 to $100 000; and high net worth, Ͼ $100 000.
d Adjusted for age, race, education, urban/rural residence, and use of a proxy respondent.
was to study the use of screening by older women, including those with limited prognoses who were more likely to need proxy respondents. Many surveys about older adults use proxy respondents to decrease healthrelated nonresponse, which is critical for understanding the health and health care utilization patterns of frail, older adults. 42, 43 In addition, adjustment for proxy respondent status did not change the relationships between wealth, prognosis, and screening mammography.
Third, the use of a prognostic index to define appropriateness of screening might be seen as a limitation because, depending on the individual woman, clinicians might extend screening to women with limited prognoses if a woman understands the risks and believes the benefits of screening outweigh the risks. 17 However, physicians also have a responsibility to prevent patients from undergoing unwarranted procedures. A prognostic index can serve as a guide to help physicians inform their patients about the likelihood of benefit from screening because they can improve the accuracy of prognostication when combined with clinical judgment. 44, 45 Studies show that when patients are educated about the realistic risks and benefits of interventions, they frequently choose to forgo the intervention. 46 Understanding prognosis can help physicians clarify which patients are most likely to derive benefit from screening mammography. 17 In summary, this study demonstrates economic disparities in screening mammography use by older women regardless of prognosis. Greater wealth was associated with higher screening rates among women with good prognoses, and wealth also was associated with higher screening rates among women with limited prognoses. These economic disparities were significant even though we used net worth, a stringent assessment of wealth, and studied only women with Medicare. A goal of Healthy People 2010 is to increase mammography screening to 70% of all women 40 years or older. 47 Instead, we should focus on increasing screening rates in healthy older women who may reasonably benefit while decreasing screening rates in women who are unlikely to benefit. Special attention should be focused on 2 groups of women: poor women with good prognoses who are at risk of low screening rates when they are likely to benefit from screening, and wealthy women with limited prognoses who have high rates of screening even though guidelines indicate that they are unlikely to benefit. 
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